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Sir,
We thank Pietrantonio et al, for their interest in our recent manuscript (Rowland et al, 2015) . We also acknowledge their mutual interest in the field, and share their goal of informing clinicians with the most accurate and complete evidence to ensure that patients with metastatic colorectal cancer (mCRC) are both afforded access and guided to the most appropriate treatment interventions.
Pietrantonio et al, highlight that the power to detect differences in treatment effect between subgroups based on BRAF mutation status is often poor, and imply that the risk of false negative results is not properly acknowledged in this manuscript. As described in the discussion section of the manuscript, we have clearly and prominently addressed the issue of false positive and negative results (Rowland et al, 2015) . We believe that the evaluation of the predictive nature of BRAF mutation for anti-EGFR therapy highlights what may be a relatively common scenario in which it will be difficult to make definitive conclusions despite having results from a number of high quality secondary analyses of clinical trials. Factors contributing to the substantial risk of false positive or false negative conclusions in this setting include (i) the post hoc nature of the analyses and the associated difficulty in correcting for multiple hypotheses testing, (ii) the biomarker having a low prevalence impacting on the precision of the estimates, (iii) there being significant statistical heterogeneity (inconsistency) in results between clinical studies, and (iv) that this biomarker may have a more modest impact (e.g. attenuate than annul) on treatment efficacy compared to the prominent biomarkers that have made their way into routine clinical practice such as RAS mutations (Sorich et al, 2014) .
Pietrantonio et al. highlight their own meta-analysis of anti-EGFR mAb therapy in BRAF mutant tumours (Pietrantonio et al, 2015) . This meta-analysis concludes that 'C-or P-based therapy did not increase the benefit of standard therapy or the BSC in RAS-wt/BRAF-mut CRC patients.' This meta-analysis principally differs from ours on the basis of the methodology used to evaluate whether BRAF is a predictive marker of anti-EGFR mAb efficacy. The evaluation of heterogeneity of effect between subgroups by a test of interaction is the standard approach recommended, on the basis that evaluating the efficacy of a treatment with respect to an isolated subgroup is well known to have a high risk of false positive results (i.e. falsely concluding that a subgroup has no effect) (Rothwell, 2005; Kent et al, 2010; Sun et al, 2010) . The Pietrantonio meta-analysis only evaluated anti-EGFR efficacy in the BRAF mutant subgroup, whereas our study compared the efficacy in the BRAF mutant subgroup to the subgroup without a BRAF mutation (see Matthews and Altman, 1996) for a simple introduction to the concept of interaction). With respect to significance level, in our experience a stricter rather than more lenient significance level is often preferred for making strong claims that will have significant clinical and policy implications (as compared with exploratory/ screening questions). This is due to the post hoc nature of many subgroup analyses and the inflated risks of false positives with multiple hypotheses testing which are generally not explicitly adjusted for (Rothwell et al, 2005) .
Our analysis highlight that the evidence for there being a treatment effect difference between BRAF subgroups does not meet the conventional levels of evidence when evaluated using the generally accepted approach for evaluating subgroup differences in RCTs-hence our more moderate conclusion that there currently is insufficient evidence to definitively state that there is a reduced (or no) benefit for individuals with mutated BRAF. Cognizant of the risk of false negative results, we have not ruled out the possibility that BRAF mutation status influences anti-EGFR therapy efficacy, merely that the evidence does not support a definitive claim that BRAF mutations does impact on efficacy. We advocate that as we can neither definitively claim or rule out a predictive effect of a BRAF mutation that it should remain at the clinician's and patient's discretion to decide whether to test for BRAF mutation and whether use of an anti-EGFR mAb is appropriate for a specific patient with a BRAF mutant tumor. We are concerned that the conclusion of the Pietrantonio meta-analysis of no benefit for the BRAF mutant subgroup may inadvertently lead to reduced clinician discretion to treat patients with BRAF mutant tumours. For example, if the evidence clearly indicated that anti-EGFR mAbs do not have benefit for patients with BRAF mutant tumours, then in many jurisdictions this would lead payers to restrict subsidy of anti-EGFR mAbs to individuals without a BRAF mutation (with routine testing for BRAF mutations). We do not believe that the evidence currently available supports with sufficient certainty that such individuals do not receive any benefit from anti-EGFR mAb therapy.
We agree with Pietrantonio et al, that the trials comparing bevacizumab to anti-EGFR mAb therapy are very informative in terms of guiding contemporary first line therapy in mCRC and that when results stratified by BRAF mutations status become available they will provide additional useful insight into the impact of BRAF mutations on anti-EGFR mAb therapy. However, it will be important to carefully manage how this data is analysed in conjunction with the data from trials that evaluate the addition of anti-EGFR therapy to standard therapy (e.g. focus on the difference between subgroups (Sorich et al, 2014) ) as pooling results from these different types of trials in a meta-analysis focusing only on the effect size in the BRAF mutant subgroup may be misleading (Rowland et al, 2015) .
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